THE term " aural medicine " may sound a little strange to a generation of otologists who have been proud of regarding themselves principally as " aural surgeons ". Wilde, more than eighty years ago, named his famous book " Aural Surgery ", and " to rescue aural surgery from the hands of quacks " was the noble aim of Toynbee, one of the founders of modern otology, though certainly not what we would nowadays call an aural surgeon. Later came the period of surgical victories gained by Schwartze and his followers, victories so brilliant that we have now in some degree forgotten to pay sufficient attention to the problems of aural medicine. How many remember, for instance, a great Frenchman called Itard, whose " Manual of Otology ", published in 1820-21, is a mine of information, even to the modern reader, abounding with fresh and ingenious observations showing the intimate relation between the ear and the general condition of the body, and the effect on the ear produced by general influences and by general treatment.
We have learned that perception deafness is characterized by a lowering of the upper limit. But this holds good only if there is alowering, not only by air-conduction, but also by bone4eonduction (Table I) . We have likewise -learned that a disturbance Proceedings of the Royal Soiety of Medicine 76 of sound perception is accompanied by an abridged bone-conduction. This is only true if the bone-conduction is reduced in exactly the same proportion as the air-conduction. Sound perception affection is further characterized by the lower limit always keeping normal (except in very advanced cases). The hearing of the high-pitched whispered voice is, naturally, comparatively more severely impaired than the hearing of the low-pitched conversation voice. On the other hand, sound-conducting deafness is characterized, in the first place, by an elevation of the lower limit, whereas the upper limit in not too pronounced cases is preserved. In severe cases, however, it lowers the upper limit, though only by airconduction; by bone-conduction it always remains normal. This was substantiated by a series of cases of typical sound-conducting deafness. To avoid the disturbing influence of transfer by bone-conduction to the better hearing ear, only cases with equal hearing on both sides or with complete deafness on one side were included. This is seen in otosclerosis (Table II) , after radical mastoid operations (Table III) , and the sequelwe of chronic suppuration (Table IV) .
Even a plug of earwax may give the same lowering of upper limit by air-conduction (Table V) . The double testing of the upper limit by air and by bone therefore becomes our best method of distinguishing between a sound-conducting and a sound-perceiving affection. Air-and bone-conduction may be reduced in exactly the same proportion though an alteration of this proportion is much more frequent; either the bone-conduction is absolutely, or only relatively, longer than air-conduction. The variation may be in the opposite direction, so that bone-conduction in relation to air-conduction is reduced or absent. In 721 cases of non-suppurative deafness the findings were as follows: The majority of cases of deafness of syphilitic and traumatic origin are in this way found to belong to the sound-conducting type. Our investigation has further taught us that in reality there is: no sharp line of separation between affections of the middle ear and affections of the labyrinth. If we examine such cases which are generally termed neuro-labyrinthitis, we find the cochlear nerve quite intact, as is evidenced by the well-preserved upper limit. The labyrinth certainly is affected, as is demonstrated by vestibular phenomena and frequent tinnitus, but the lesion is localized peripherally to the organ of perception itself. On the other hand, the middle ear also is involved in the pathological process, as appears from the very common otoscopic changes and the rather frequent tubal stenoses. The sound-conducting type of deafness suggests that also in these cases we have to deal with a fixation of the stapes by changes which may be situated on either its inner or its outer side, whether in the labyrinth or in the middle ear.
On the other hand, many cases of apparently ordinary tubal stenosis, or so-called middle-ear catarrh, are accompanied by labyrinth phenomena in the form not only of tinnitus but also of vertigo and nystagmus. Unfortunately a common and appropriate term (? otosis) for all these clinically varying, but really identical, conditions does not exist. When the vestibular symptoms are particularly marked and of paroxysmal occurrence, we speak of Meni6re's disease.
In Meni6re's disease, however, it is not only the vestibular function which fluctuates but the acoustic function also. At the same time there are fluctuations in the general condition of the body. The study of MWni&re's disease thus becomes a problem not only of otology but also of general medicine.
This characteristic fluctuation, particularly the fluctuation of hearing, which can be accurately tested, affords an excellent opportunity of studying the interrelation between the different phenomena and the factors which give rise to the change from one side to the other.
After a series of clinical observations and experiments we have come to the conclusion that, both in Meni6re's disease and in many other sound-conducting affections, we have to deal with a disturbance of the vascular function, especially in the capillaries, both in the ear itself and in other parts of the body. This general capillary deficiency manifests itself by a series of vasomotor symptoms, such as acrocyanosis, chilliness, vasomotor rhinitis, &c.-symptoms which are particularly pronounced during bad periods when the patient's hearing is poor. Such bad periods are often due to cold or infections or exhaustion, by which the capillaries are paralysed. This may be seen, for instance, in cases of angina or influenza; in reality it is also what takes place in syphilis, which is known to have a particularly toxic influence on the vessels.
The result of this deficiency of capillary function is a dropsical swelling of the insufficiently nourished cells themselves, an intracellular cedema, which must be distinguished from the ordinary nephritic or cardiac interor extra-cellular cedema, in which the accumulation of fluid takes place in the intercellular spaces.
In the middle ear such cedematous processes result in a condition which is presumably identical with the persisting fcetal type of mucous membrane, described by Wittmaack as leading to restrained pneumatization. An extracellular cedema in the labyrinth gives rise to an increase of the intralabyrinthine pressure, with nystagmus and giddiness, besides a reduction of hearing of the sound-conducting type, owing to the fixation of the stapes. Consequently, a fluctuation of hearing will ensue in accordance with the slightest alteration in the pathological condition. The vascular disturbances and the cedema may disappear and the hearing may be entirely restored, but if the deleterious influences are of sufficiently long duration, secondary unalterable processes, especially of fibrous and atrophic character, may develop, and are partly to be seen, by otoscopy, in the drum. This condition is probably identical with the fibrous type of mucous membrane of the middle ear, described by Wittmaack. The final result is a fixation of the stapes and an incurable deafness. According to the function tests, only the perception apparatus seems to resist to the very last.
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All over the body, wherever there is a weak spot, the same influences bring about the same capillary deficiency and lead to the same intracellular cedema. The cedema in the brain, or, rather, perhaps, in its membranes, gives rise to headache, which is generally most violent on the same side as the deafness. In the nose a vasomotor rhinitis develops, and in the alimentary tract the same cedematous process is responsible for the frequent associated dyspeptic symptoms. The frequent rheumatic symptoms may be explained by corresponding and partly palpable " infiltrations " in muscles, tendons, and joints. The so-called subcutaneous infiltrations are of the same nature.
Thus we have to deal with a tendency to the accumulation of water in the whole body, i.e. a disturbance of the general water metabolism. Therefore we find that these patients, during the bad periods when their hearing becomes weaker, often increase in weight and have only a scanty output of urine, whereas, during the periods of improvement they lose in weight and have a copious discharge of urine.
We have been able to substantiate these clinical observations by adequate clinical experiments. Dehydration may be brought about in many different ways but, whether we employ the old pilocarpine perspiration treatment of Politzer, a thirst cure, or any kind of diuretic, the same improvement of hearing may, in suitable cases, be obtained when the patient loses in weight and becomes thirsty. This is evidenced by one of our experiments with salyrgan (Table VIII) . 
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On the other hand, by a simple water test, in which the patient is caused to drink between 800 and 1,000 c.c. of water, the opposite effect may be produced, as is seen from the accompanying graph (see Table IX , p. 80). The hearing is reduced and, in some cases, an additional spontaneous nystagmus or even a feeling of pressure in the ear occurs, but whether our experiments lead to an improvement or to a reduction of hearing, the changes are always of pure sound-conducting type.
The correctness of the results of these experiments has been corroborated by Fiirstenberg in U.S.A., though apparently only partially, as he came to the conclusion that a surplus not of water, but of salt, is the essential factor. Furstenberg's experiments have been conducted with the greatest possible exactness as regards weighing and measuring of intake and output. He, however, only examined the spontaneous nystagmus and not the hearing of the patients. And as a nystagmus may accompany either a rise or a fall in hearing, we cannot wonder that he obtained a spontaneous nystagmus by giving salt alone, as we ourselves have produced a temporary rise of hearing in this way. The patients become thirsty, and water is temporarily withdrawn from the tissues into the blood.
A part of the water is probably retained in the so-called subcutaneous infiltrations. These, as said above, are very frequently met with in such patients, not only in females -in whom they may usually be found-but also in males. They are particularly pronounced and very tender during bad periods. As they depend on the state of the capillaries, they are preferably found in places where the circulation is poor. This is demonstrated by the coolness, paleness, or cyanosis, of the covering skin, where often the capillary reflexes are deficient also. The influence of circulation on the subcutaneous infiltrations is evidenced by their dependence on the hydrostatic pressure. This is the reason of their being so severe in the lower parts of the body, for instance in the legs, where they are more pronounced in the evening than in the morning, owing to the erect posture in the day. Conversely in the morning, when the head has been kept low during the night, the patient may present a swelling of the skin of the face, which disappears in the course of the day. Several other cephalic phenomena present the same postural relation to the hydrostatic pressure. We all know people who in the morning complain of headache, indisposition, or obstruction of the nose, and who feel perfectly well later in the day. The same morning cedema is present in the ear. Itard described such patients whose hearing on going to bed in the evening is good, and who next morning, especially after a long and sound sleep, wake up stone deaf. As the accumulation of water takes place in the cells themselves and not in the intercellular spaces, the subcutaneous infiltrations, in contradistinction to the cedema attending nephritis and heart failure, do not leave any marks of finger pressure.
As will be understood, it is these directly visible and palpable subcutaneous infiltrations which have given the clue to the underlying pathological alterations in the ear and elsewhere. In reality we must admit that we know very little about intracellular cedema. The microscopic pictures of subcutaneous infiltrations apparently do not differ from those of ordinary subcutaneous tissue. Albert Gray had found nothing abnormal on microscopy of the labyrinth of a Meniere patient who had been clinically examined by Berggren. Probably the pathological alterations in question are so faint and transient that they disappear in our ordinary preparations.
Certain experiments, which Professor P6terfi has been kind enough to carry out for us, seem, however, to support our hypothesis. Living amcebae placed in a hypo-tonic solution will swell to a certain degree. If, instead of quite fresh specimens, the amcebae have for some time been kept in the same nourishing substrate, the swelling in the hypotonic solution will be much more marked: by the poor nutrition their resistance against cedematization seems to have been reduced. A similar reduction of resistance or an increase of permeability may be observed in old amcebae. It can also be produced by injuring the amcebae with a fine needle. This experiment has also been performed with a tissue culture of fibroblasts, in which the injured cell in a hypotonic solution is seen to swell much more than the neighbouring cells.
According to our hypothesis, which implies that the intracellular cedema is essentially due to an impairment of the respiratory metabolism in the cells on account of capillary inefficiency, we endeavoured to suffocate a fibroblast culture with carbonic acid. The carbonic acid does not seem to exert much influence on the cells, but if these are subsequently placed in a strong hypotonic solution, such as for instance (listilled water, they will sw-ell much more than a culture not previously treated with carbonic acid. One is tempted to suppose that it is one and the same process which takes place in this experiment and in the human body, and thus gives rise to an intracellular cedema in the ear, or in other parts of the body, wNNhere it manifests itself most evidently in the subcutaneous infiltrations.
Further support of this hypothesis is afforded by experiments recently carried out by Falbe-Hansen, who succeeded in poisoning guinea-pigs by large subcutaneous injections of water and subsequent microscopic demonstration of a swelling or intracellular cedema in the labyrinth, particularly in the epithelium of Corti. The swelling is particularly seen in the hair-cells wNhich are much broader than in the normal preparation.
We are far from considering that our investigation of these subjects is terminated, and we are quite aware that we may be compelled to modify our views in many respects. What we wanted to showN to-day are the principal features of an attempt at uniting a series of clinical, anatomical, and physiological phenomena in a simple system of explanation applicable not only to the ear but to every other part of the body, where a hereditary predisposition, a previous inflammation, a traumatic lesion, or an accidental structural w%eakness has conditioned a locus minori8 resistentice.
Whatever the primary causes may be, the essential part of the mechanism of origin is a vascular and, particularly, a vasomotor-deficiency, leading to a local or more or less universal intracellular oedema. The reason why the result of the3e processes is clinically much more conspicuous in the ear than elsewhere in the body, is that the labyrinth is a sensory organ with a double and very sensitive function, in which the sensory epithelial cells have a delicate osmotic regulation, necessary for the naintenance of their function in the easily influenced surrounding of fluid. The slightest disturbance of this regulation leads to a swelling of the sensory epithelium resulting in an increase of the content of the labyrinth and of the endolabyrinthine pressure. In the closed, unyielAing, hydrostatic system of the labyrinth this increase of pressure immediately elicits acoustic-and, also, very often vestibular-phenomena.
The pressure on the foot-plate provokes a deafness of the sound-conducting type, the slightest changes in which are detected by our functional tests.
It may be thought that wxie have gone beyond oar otological domain and have lost ourselves too much in hypotheses. The starting-pDint, however, has been the clinic, and the object has been to find paths to the understanding and treatment of our patients. Upon the base of our observationi, experiments, and theoretical considerations, we have built up a treatment which has afterwar Is b3en practically tried.
The first condition for a proper treatment is a thorough examination, taking into consideration the individuality of the single case, and the daily habits and the surroundings of the patient. In every case the particular cause-or rather combination of causes-has to be sought for and, if possible, eliminated. It will therefore often be advisable to watch the patient in a hospital or clinic. Besides the ordinary medical and otological examination, a water -test is carried out in order to determine any eventual retention of water. The geneiral treatment consists principally in dehydration and in stimulation of the vasomotor function throughout the body. As a rule drugs are avoided; they may give momentary and considerable reliefas is the case with diuretics and pilocarpine-but, in the long run, they may be injurious. A thirst cure is carried out with from 500 to 800 grm. of fluid per diem, according to the individual tendency to water retention, to the climate, and to individual weight and work. We use a diet with very little salt but not entirely saltless. The food is cooked in the usual way, but no salt is allowed on the table, and particularly salt dishes (e.g. soup, cheese, bacon, sausages, canned food, &c.) are specially forbidden. In the quantity of fluid allowed we include that in fruit, vegetables, &c. A suitable loss of fluid is ensured by regularly weighing the patient.
In case of overweight the amount of calories in the diet is reduced. In case of underweight a surplus of butter and cream is given, and arsenic is prescribed.
By general stimulating treatment we endeavour to train the capillaries in the skin, muscles, and lungs to a higher capacity. Baths with Finsen light (carbon-arc) as constituting the best substitute for active sunlight are beneficial, as are further massage, gymnastics, and fresh air. Other baths may also be made use of. In the home, concentrated salt-water baths (5 to 7 kilos salt per bath) with friction of the skin are recommended. The skin-tolerance of cold is helped forward by means of shower-baths at first tepid and later on cold-eventually in the form of the Scotch douche. In all treatments it is necessary to individualize and to advance step by step. A suitable mixture of rest and stimulation should be aimed at. A dry and warm climate is preferable. In cases of anaemia, iron-eventually together with arsenic-is given. For the climacteric, ovarian preparations may be necessary. Of these we prefer a German preparation, the " Klimacton " of Knoll, which contains also calcium-diuretine and a little thyreoidine. Ammonium chloride, 1 grm. three times a day, is often beneficial on account of its dehydrating influence, but it may cause nausea. When milk is taken away-as fluid and cheese-as containing too much salt, the calcium-content in the food may be dangerously reduced. In this, as also in other cases, we give calcium chloride 1 grm. three times a day. In the beginning of dehydration there is often increasing constipation, which must be treated with diet, paraffin oil, castor oil, cascara, and chamomilla clysmata.1
The local treatment consists of daily catheterization of the Eustachian tube and looking out for eventual affections in nose, throat, and tonsils.
The results are controlled by regular examination not only of the vestibular but also of the acoustic function.
This treatment may, mutatis mutandis, be applied to many other.affections, for instance, many cases of rheumatism, headache, indigestion, and tiredness. It is the same principle which lies behind the treatment of tuberculosis and the many different treatments with air, massage, gymnastics, and baths, known from the time of the Romans and still used at all the spas, helping thousands of patients suffering from many different diseases.
Thus the study of the problems here touched upon appears to lead to a better understanding not only of otological problems, but also of general medical problems and therefore also to rational treatment.
Di8cu8sion.-Dr. M. SOURDILLE (Nantes) said that this was most interesting work in respect of early changes in the ear, but in the main it was still largely a matter of hypothesis. He thought that at a later stage there developed, in many cases, secondary 1 During the acute attack of giddiness it will generally be' sufficient to keep the patient in bed. For very severe attacks we recommend injection of 0.6 mgm. of atropine sulphate, or ergotine preparation, 0.8 grm. in drops or solution. Of bulbocapnine recommended by Berggren we have no personal experience. permanent changes, for which medical treatment could not be of avail. His experience had shown him that the changes in the labyrinth were secondary; often in middle-ear disease labyrinthine changes took place, and when the labyrinth was opened the hearing became normal. He asked whether Dr. Mygind had obtained results from his treatment in cases of deafness. He (the speaker) had tried to ascertain what was the pressure in the labyrinth when he opened it, but very little fluid had been present. Mr. C. S. HALLPIKE said he gathered that Dr. Mygind thought it possible for an increase of pressure in the labyrinth to produce a conduction deafness. (Dr. Mygind: Yes.) Before accepting that, it would be necessary to consider what was the effect on hearing of an uncomplicated increase of pressure, about which a good deal was now known. MacNally and his collaborators had recently published a paper describing functional tests. in cases of increased intracranial pressure, and, on the whole, there did not appear to be evidence that increased intracranial pressure, which must cause increased intralabyrinthine pressure, caused changes in the hearing. Mr. THACKER NEVILLE said that he had gone to Copenhagen to study this question, and had seen a ward full of patients whom Dr. Mygind had cured. In many cases they had relapsed into their bad habits, but these Dr. Mygind rectified. Faulty water metabolism was not so common in England as in Denmark, but it was a mistake to treat vertigo by reducing the water intake and cutting out the salt, unless the water metabolism was first tested. It was torture to cut down the water to an extreme degree. He had had one case of a police-sergeant who sat in his office and drank tea practically all day, and was deaf and giddy. He (the speaker) had carried out the test described by Dr. Mygind, apd after the patient had been given 1,000 c.c. of water he passed 500 c.c.; 300 c.c. were retained and the rest was not accounted for. He (Mr. Thacker Neville) had used the salyrgan treatment, but did not think it was of value except as a test. The patient mentioned had been restricted to a pint of tea daily, with slices of lemon to relieve his thirst, and he was now cured. In this country the people were poor beer-drinkers, and that was why they did not get water-logged. The late Dr. Albert Gray had spoken of vasomotor upset in otosclerosis, and, according to Dr. Mygind, the intracellular cedema was the important thing.
The paper showed extraordinary industry, and he thought Dr. Mygind was fortunate in having such an assistant as Dr. Dederding. Testing 721 patients represented enormous labour.
The CHAIRMAN asked Dr. Mygind to amplify his remarks on the Furstenberg treatment. This treatment did not include limitation of fluid intake, and so was more acceptable to the patient.
Dr. MYGIND (in reply) said he could not understand why Americans had not found alterations in hearing in response to changes of intracranial pressure, because Dr. Dederding in many cases of brain tumour and other intracranial conditions had found an alteration in acuity of hearing. There, also, it was the sound-conducting type of defect. This led to the belief that such a case was one of ordinary middle-ear deafness. Following up such cases, however, showed that the hearing fluctuated with the intracranial pressure as manifested for instance by a changing choked disc. One should be careful about drawing conclusions from the Wever-Bray test. In America experiments had been made on dogs by plugging the round window, and it was found that when this was done the hearing tested by conditioned reflex became worse, not better as found by the Wever and Bray test.
He was glad to hear Mr. Thacker Neville's remarks about the salyrgan test, which he (the speaker) did not use as a treatment; indeed he used drugs as little as possible. But salyrgan could be used for diagnosing the cedema at the labyrinth in contra-distinction to an otosclerosis. The chief point was to choose the right patients. The patient should be kept on the edge of thirst, so that the tongue was just slightly moist. One must not expect to treat two cases exactly alike. He was grateful to Mr. Thacker Neville for his appreciation of Dr. Dederding's work; hundreds of patients had been treated, and nearly always the vertigo had been relieved, and in many the hearing was improved. But when secondary changes had set in and there was fixation of the ossicles, one could not expect to benefit the hearing.
The effect of the Fiirstenberg diet lay in dehydration. This was increased by taking away not only the salt but also the water, and we did not know yet how the Furstenberg diet acts on the hearing which was the principal proof.
